Glutamate decarboxylase (GAD65) gene expression is increased by dopamine receptor agonists in a subpopulation of rat striatal neurons.
The mRNA levels encoding for the two isoforms of glutamate decarboxylase (GAD65 and GAD67) were measured in the adult rat striatum following systemic administration of dopamine receptor agonists. Double-labeling in situ hybridization histochemistry was used to measure GAD65 or GAD67 mRNA levels in neurons labeled or not with a preproenkephalin (PPE) cRNA probe. Chronic treatment with the D1/D2 dopamine receptor agonist apomorphine or with the D1 dopamine receptor agonist SKF-38393 induced an increase in GAD65 but not GAD67 mRNA levels in different sectors of the striatum. These effects were abolished by pre-administration of the D1 dopamine receptor antagonist SCH-23390. On double-labeled sections, GAD65 mRNA labeling was distributed in neurons labeled and unlabeled with the PPE cRNA probe. About half of all neuronal profiles labeled with the GAD65 cRNA probe were also labeled with the PPE cRNA probe. Quantification of labeling at cellular level demonstrated a significant increase of GAD65 mRNA levels in PPE-unlabeled neurons. On the other hand, no significant changes of GAD65 mRNA levels were detected in PPE-labeled neurons. Our results demonstrate a differential effect of dopamine receptor agonists on striatal GAD65 and GAD67 gene expression. In particular, we show that GAD65 mRNA levels are selectively increased in presumed striato-nigral neurons following treatments with dopamine receptor agonists. These data provide evidence that the GAD65 isoform is preferentially involved in the regulation of GABAergic neurotransmission in striato-nigral neurons.